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We, Kodak Limited, a Company 
registered under the laws of &reat Britain, 
w J*? dak H?^se, Kingsway, London, 
*tltt ' (Assignees of John Hen^y 
oMcLeod and John Sogers Turnes, 
citizens of Canada and of the United 
° f o A] ^ rica ' respectively, and both 
of 144r St, Paul Street, Rochester, ISTew 
*ork, United States of America), do here- 
by declare the nature of this invention and 
ia what manner the same is to be per- 
formed, to be particularly described and 
ascertained in and by the following state- 
ment : — 

The present invention relates to the 
manufacture of optical prisms. 

The usual method of manufacturing 
optical prisms is to grind the prism sur- 
laces oy hand and then to block them in 
41 plaster of Paris to polish the surfaces, 
more recently prisms have been mounted 
m V-bloeks for grinding and some- 
times polishing, in an effort to speed up 
production. In this procedure, consider- 
ing a prism having three surfaces, the 
prism is seated in a V-groove having plane 
walls in the blocking tool, two surfaces of 
tne prism engaging two surfaces of the 
<m g :oo X e . a i l( l bein S supported thereby so that 
*v the third face is exposed above the top 
surface of the blocking tool to the polish^ 
mg action of a polishing tool. 

This procedure has not proved entirelv 
satisfactory for a number of reasons. 
3«V -birst, it has proved costly, and sometimes 
unpractical, to make the V-block with 
sufhcient accuracy. Secondly, the prisms 
do not become properly seated in the 
A(\% ue to . accuracy in the surfaces of 
1Ui;ne groove inaccuracy in the ground sux- 
taees of the prism, or inaccuracy in 
mounting. Finally, fundamental factors 
have been overlooked in the design of the 
block. It is primarily with the last two 
45 mentioned faults that the present inven- 
tion is concerned. In addition, since all 
of the surfaces, or at least two surfaces in 
a three-sided prism, must be accurately 
*n -2 3*°^ t0 Vexmit its cooperation 
OUwith the V-groove in order accurately to 
control the plane of polishing of the third 
surface, this procedure in reality over- 
comes the hand grinding operation on 
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only one side and, therefore, increases 
production only to a limited extent. 5D 

An object of the present invention is to 
provide an improved blocking tool for 
grinding and polishing prisms, whereby 
all hand polishing and grinding opera- 
tions, and the necessity for repeatedly 60 
measuring the angles of the prism during 
the grinding and polishing thereof are 
eliminated, thus contributing appreciably 
to increased production of prisms having 
prism angles within required rigid toler- 
ances. 

According to the present invention a 
blocking tool for prisms comprises a block 
having a top surface provided with a- 
recess of suitable configuration to receive 70 
a prism a surface of which is to be ground 
and polished, and means in said reces3 
adapted to engage two opposed surf aces of 
the prism when the same is seated in said 
recess to kinematically locate and support 75 
the prism with the surface thereof to be 
worked extending above the top surface 
of the block. The term "kinematic 
locating and supporting means 93 used 
herein refers to means which provides for 
adjustment of the prism relatively to the 
recess to enable cooperating surfaces of 
the prism and recess to define a required 
orientation of the prism with respect to 
the grinding plane. 

Preferably, the kinematic locating and 
supporting means for the prism includes 
a first positioning means for engaging a 
given surface of the prism so as to locate 
and support said surface in a given plane 
relative to the top surface of the block, 
and a second positioning means for engag- 
ing an opposed surface of the prism in 
such a manner that a force resulting from 
a. downward pressure on the prism will 95 
force the given surface of the prism into 
accurate contact with said first position- 
ing means and will allow for a relative 
pivotal movement between said opposed 
surface and its positioning means to en- 
sure the given surface of the prism 
properly engaging the positioning means 
therefor. 

. 131 carrying this preferred form of the 
invention into effect according to one 105 
form, the first positioning means com- 
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prises a plurality of spaced elongated anu 
accurately formed bar supports provided 
on one wall of a V-groove or recess die 
other Trail of which is provided with the 
5 second positioning means comprising a 
single elongated bar support providing a 
line support for engaging a surface of the 
prism opposite that engaged by the plur- 
ality of spaced supports. . 

10 As will be hereinafter described in 
detail the present invention is applicable 
to prisms of different forms. In the 
particular case of more complicated forms 
or prism a third prism surface may be 

15 supported by a third positioning means ot 
small area. . . , 

The present, invention includes a 
method of grinding and polishing a prism 
in order to control a critical angle : thereof 

20 such method comprising grinding and 
polishing one of the surfaces bounding the 
[uio-le, then using said finished surface us 
; , moekimr tool according to the invention 
to locate "the other surface bounding the 

95 angle relatively to the grinding plane for 

~ the grinding and polishing operation. 
In the accompanying drawings : — _ o 
Fin- 1 is a perspective view ot a » — 
5)0° prism with dotted line extensions to 

qn illustrate pvramid error in a prism, 

Fig?2 is an end view of tie prism shown 

"'pb?' 3 'is a vertical section of part of a 
tloeking tool constructed in accordance 

^ with a preferred embodiment ot tJi-3 
present invention, and adapted kinematic- 
allv to locate and support a right angle 
prism for the finishing of one transmission 
surface thereof, . 

40 Figs, i. 5 and 6 are vertical sections ot 
parts of a set of three blocking tools for 
Grinding and polishing the three surfaces 
oil Porro prism to control the 90° angle 
thereof and the pyramid error, 

45 Pig. 7 is a vertical section of part ot a 
bloc&ig tool for use in the finishing ot 
Dove prisms, . . 

Fi«-s. 8, 9, and 10 are three views ot a 
roof prism, the manufacture of which can 

50 be speeded up and controlled by ;he 
method and apparatus of the present in- 
vention^ ^ ^ , of ^ o{ a ^ loc] j_ 

ins tool adapted kinematieally to locate 
55 and support the roof prism shown in JJig. 
10 for tie finishing of the first transmis- 
sion face thereof in order to obtain an 
accurate 90° angle between the side walls 
of the prism and the planes of the trans- 
60 mission surfaces, , 
Pio- 12 is a vertical section taken sub- 
stantially on the line ?n-3JI of Pig. 
11, a roof prism being indicated m dotted 

65 Pig- 13 i s an elevational view of part of 



a sew-tooth bar adapted to be set m d V 
gI o„ve in the blocking tool of 1 p. U . 
12 to define recesses for a number ot root 

Pr p£/' 14 is a plan view of a blocking 70 
tool adapted kinematically to locate and 
support the roof prism for the 
of the second transmission surfac in 
order to obtain an accurate 90 angle 
between the two transmission surface., 7o 

Pin-. 15 is a vertical section taken sub- 
stantially on the line XT— 3} of Pig. 14 
a roof prism being indicated m dotted ^ 

llD ln important consideration in the 
manufacture of some optical prisms is 
pyramid error. K a three-sided prism 
has its sides extended, it will taper off to 
a point and form a pyramid, if it &a» 
pyramid error. This is 
exaggerated manner in Fig- 1- The term 
pyramid angle used herein is to he 
understood as meaning the angle betwee n 
the plane of one side of a triangular 90 
prism and the line of intersection ot the 
other two sides. The pyramid angle of 
the triangular prism shown m Fig. 1 
the angle 0 between the dihedral edge AJJ 
extended to the point B\, ami the plane 9o 
BEFC extended to the point B . liie 
pyramid angle might. however, be 
measured with reference to any one of the 
three dihedral edges and the plane ot the 
opposite surface. It follows that a per- 10U 
feet prism would have zero pyramid angle 
because the dihedral edges would be 
parallel to one another. 

As is well known m the art, prisms aie 
ground and polished by mounting, or lUo 
hlockimr. the same mdiviaually, or in 
o-ioupCon a block with the surfaces to be 
worked exposed and located m a single 
plane above the top surface of the block. 
The block is then rotated or oscillated in 11U 
a plane parallel to the exposed surfaces 
while a grinding and polishing . tool 
capable of rotation or oscillation in a 
plane is brought into contact with tiie 
Prism with a downward pressure normal 12o 
to the surface of the prism being ground. 

A blocking tool according to the present- 
invention for a right-angle prism having 
three sides is illustrated in Figs. 
Beferring first to Fig. 8, a block 10 ha. j 1-V 
top surface 11 which is located parallel to 
the "rinding and polishing piane when 
the block is mounted on a driving spindle, 
not shown, opposite a grinding and polish- 
in- tool, not shown, mounted to move in W» 
a plane for the grinding and polishing 
operations and to move bodily vertically 
relative to said plane to apply the neces- 
sary working pressure to the wort, ine 
top surface of the block 10 is provided IdO 
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with one or more V -grooves 12 into \rhioli 
the prism 1*3 is inserted, as shown. In- 
stead of the walls of the Y -groove being 
.smooth as is common practice, according 
5 to the present invention the walls of the 
grooves are undercut to provide a plur- 
ality of locating and supporting surfaces 
14 on one wall and a single locating and 
supporting surface 15 on the other wall. 
10 The plurality of locating and support- 
ing surfaces 14 are for "the purpose of en- 
gaging one surface of the prism and locat- 
ing said surface in a given plane in order 
to locate a complementary surface of the 
15 prism with respect to the top surface of 
the block or the plane of grinding. In 
the present example of the invention, the 
supporting surfaces 14 comprises a pair 
of spaced supporting bars extending 
20 parallel to the vertex of the groove. 
Alternatively, a plurality of supporting 
surfaces located in spaced triangular rela- 
tion could be provided instead. 

The single locating surf ace 15 extends 
25 longitudinally of the V-groove parallel to 
the vertex thereof, and is adapted to en- 
gage one surface of the prism to prevent 
the prism from bearing to one side or the 
other. When the prism 13 is inserted 
30 into the groove in the manner shown in 
Fig. 3 and a downward pressure is applied 
to the exposed surface thereof, the single 
locating surface 15 will engage the hypo- 
tenuse surface and will, by virtue of its 
35 line contact therewith, permit adjustment 
of the prism to cause the confined trans- 
mission surface of the prism to be 
accurately located against the locating 
and supporting surfaces 14. Provided the 
40 locating surfaces 14 have been machined 
so that the plane they define is accurately 
90 degrees with respect to the top surface 
of the block, and provided the trans- 
mission surface engaging them has been 
45 previously finished, then the angle 16 
generated by grinding and polishing the 
exposed transmission surface will be 90°. 

The single supporting surface 15 is pre- 
ferably rounded as shown so that there 
50 will be no sharp corners to scratch the 
adjacent surface of the prism as the same 
slides over and tilts about said surface 
during the location of the prism in the 
block. The corners of the supporting sur- 
55 faces 14 should also preferably be rounded 
off, even though ; the adjacent engaging 
surface of the prism does not tend to tilt 
about such surfaces 14. # Surfaces 14 and 
15 together provide a kinematic locating 
60 and supporting means for the prism rela- 
tively to the top surface of the block 
because they permit, and cause, an 
orientation of the prism to locate one sur- 
face thereof in the desired position rela- 
65 tivelv to the top surf ace of the block, the 



desired position of orientation being 
maintained so long as a normal downward 
force acting bet wen the plane defined by 
the surface 14 and line of support afforded 
by the surface 15 is applied to the exposed TO 
surface of the prisni during the grinding 
and polishing thereof. 

The distance that the supporting sur- 
faces extend from the walls of the groove 
is not critical, but it has been found that 75. 
the walls of the groove need be undercut 
only a few thousandths of an inch (less 
than 0.010 and preferably 0.003 of an 
inch) when a prism with polished surfaces 
is to be mounted in the blocking tool. 80 
However, if prisms with rough surfaces 
are to be blocked, then it is important that 
a greater under-cut be provided to pre- 
vent the prism from resting against an 
accidental projection which would im- 85. 
properly locate the prism and give poor 
support. Instead of undercutting the 
walls of the V-groove to provide the sup- 
porting surfaces 14 and 15, the latter may 
be formed by bars secured to the walls of 90 
the grooves. 

The undercut portions of the walls of 
the groove may be filled with wax to help 
support the portions of the prism sur- 
faces not supported by the surfaces 14 and 95 
15 and to help hold the prism in position 
in the groove. It is essential that the 
undercut be very shallow since waxes are 
very weak materials and would fail to 
give sufficient support under flexure if a 100 
-very thick layer were bearing the load. 
Furthermore, shallow undercuts are im- 
portant because they eliminate ^ distortion 
in the prism, which distortion is so small 
that it is measured in wave lengths of 10$ 
light. "While the wax may be forced into 
the undercuts in any one of a number of 
ways, it has been found that this can be 
done easily and efficiently by laying a 
strip of excessively waxed paper 17 of 110 
uniform thickness in. the groove before the 
prism is inserted therein, as shown in Fig. 
3. Then after the prism is properly 
seated on the supporting surfaces the 
block can be heated sufficiently to melt 115 
the wax whereupon that between the locat- 
ing surfaces 14 and 15 and the prism sur- 
faces will be forced out into the undercut 
to fill the same. The paper, as it is of 
very uniform thickness, will not affect the 120 
proper location of the prism by the kine- 
matic locating and supporting means of 
the present invention. 

The bottom of the V groove is cut out 
as shown at 18, Fig. 3, so that the corner 125 
of the prism extending into the groove 
is not subjected to pressure which would 
tend to chip the same. By virtue of the 
present invention, pressure is applied to 
parts of the prism surfaces well removed 130 
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from the prism corners! so that chipping 
of the latter is eliminated. This i> h dis- 
tinct imi>rovement compared with the 
blocking tool at- present customary, as in. 
5 known practice prisms are inserted into 
V grooves having smooth walls which 
provide an over-rigid support for the 
prism, and involve concentration of the 
pressure on the surfaces of the prism ad- 

10 jacent the corner in. the groove with the 
result that chipping of the prism corners 
due to this pressure is very prevalent. 

The plane defining or locating surfaces 
14 may be provided on either wall of the 

15 V groove, depending upon the angle of 
the prism which is critical, as will be 
hereinafter described in connection with 
the application of the present invention 
to various prisms of common type. 

20 One such common prism is the Porro 
prism, which is of the constant deviation 
tvpe; it is important that the deviation 
be very nearly 130° . The angle that con- 
trols the deviation is the 90-degree angle, 

25 and for this reason the emphasis in manu- 
facture of this prism should" be on the 
generation of the 90-degree angle, rather 
than on the somewhat unimportant 45- 
degree angles. Pyramid error is also of 

30 some consequence in this x>rism. As set 
forth above, the pyramid angle of the 
prism is the angle between the plane of 
one side of a triangular prism an d the 
line of intersection of the other two sides. 

35 Reference may therefore be made to 
pyramid angle or pyramid error with re- 
spect to the 90-degree edge or the 45- 
degree edge of a right-triangular prism, 
and the pyramid angle will have different 

40 values depending upon the reference 
edge. There canbe no pyramid error in 
a triangular prism until the third side is 
generated, because the generation of the 
first two sides merely forms one reference 

45 edge which is the vertex of the dihedral 
angle formed by the two sides. It will 
be understood from an inspection of Pigs. 
1 and 2 that the pyramid angle with re- 
spect to the 90-degree edge is \/2 times 

50 the error with respect to the 45-degree 
edge of a 45 — 90 triangular prism. 
Accordingly, the pyramid error in a 
45 — 90 degree prism will be kept to a 
minimum if one of the short surfaces is 

55 ground! last. 

A set of prism blocking tools for the 
manufacture of Porro prisms and the 
sequence of operations that are in accord 
with the invention and the above intro- 

€0 duction trill now be described. Although 
the prisms may be operated on in- 
dividually it is x>refrred to operate on 
Porro prism sticks which have been made 
in the usual way from individual prisms 

65 connected together end to end by wax 



after their end- have been ground piano- 
pa rail el. 

The first prism blocking tool is a jH)- 
degree block as shown in Pig. 4, in which. ^ 
the top surface of the block is provided 70 
with a 90-degree V groove. The groove 
is undercut to provide two locating bars 
14 on one wall and one locating bar 15 on 
the other wall to give kinematic support 
to the prism stick, as fully set forth 75 
above. -No special accuracy is required in 
this block, the prisnis being waxed into 
place and the hypotenuse surface being 
ground and polished piano first for the 
reason hereinafter explained. 80 

The second blocking tool is a 45-degree 
block, as shown in Pig. 5, for grinding 
and polishing one of the reflecting sur- 
faces of the prisni. Two locating bars 14 
are formed on the sloping wall of the 85 
groove and one locating bar 15 is formed 
on the vertical wall. This block controls 
one 45-degree angle of the prism and, 
therefore, the two bars 14 should be 
machined with fair accuracy so that the 90 
plane defined thereby will be truly 45" 
with respect to the top surface of the block 
which will be parallel to the plane of 
grinding when the block is mounted on 
the gTinding and polishing machine. As 95 
shown in Pig. 5, the previously finished 
hypotenuse surface of the prism is located 
in this block by the two supporting bars 
14 so that this surface in combination with 
said bars 14 controls the final plane of 100 
the first reflecting surface and, therefore, 
the dihedral angle formed by the said re- 
flecting surface and the hypotenuse. The 
prism should be ground until the thick- 
ness of the exposed portion above the top 105 
surface of the block, and indicated by the 
dimensions <c t in Pigure 5. is the same 
on both sides of the prism at any point 
on the block. This will ensure the di- 
hedral angle being 45° and eliminate the 110 
necessity for repeatedly measuring this 
angle during the manufacture of the 
2)rism in order to determine when it is 
correct. 

The third blocking tool is a 45-degree 115 
block, as sho\m in Pig. G and has two 
locating bars 14 on the 90°, or vertical, 
wall of the groove. The prism after hav- 
ing the hypotenuse surface and one re- 
flecting surface finished in the first and 120 
second blocking tools is mounted in the 
third blocking tool with the finished re- 
flecting surface engaging the two locat- 
ing bars 14, as shown, for grinding and 
polishing the second reflecting surface. 125 
This is the really important blocking tool 
in the manufacture of Porro prisms be- 
cause it controls both the 90-degree angle 
oi the prism, which is the critical one, 
and also controls the pyramid angle. 130 
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Accordingly, locating 4 bars 14 oil the 
vertical wall of the groove must be 
machined so that the plane defined there- 
by makes an accurate 90-degree angle 
5 with the top surface of the blocking tool- 
In addition, each groove should be of the 
sanie depth from end to end, otherwise 
pyrainid angle errors will occur in the 
Xnisni. Stating it more accurately, if the 

10 prism does not actually engage the vertex 
of the V groove, as shown, the locating 
bars 14 and 15 should be machined so that 
they will accurately kineniatieally locate 
tmcL support the prism so that the refer- 

15 ence edge of the prism f oimed by the inter- 
section of the finished hypotenuse surface 
and the first reflecting surface will be 
truly parallel to the top of the block. 
The prisms should be ground until the 

20 dimension te t 73 between the top of the 
block and the exposed surface of the 
prism, see IPig. 6, is the same all around 
the block. 

The reason why the two 45-degree 

25 blocking tools are not used before the 90- 
degree blocking- tool is that it is only 
when the third surface is generated that 
the pyramid angle has any meaning, as 
above set forth. It was pointed out earlier 

30 that the pyramid error is */"2 times 
greater with reference to the 90-degree 
edge than with respect to the 45-degree 
edge. Therefore, the prism should be 
blocked with respect to the 45-degree edge 

35 when the third and last surface is gener- 
ated. The reason why similar blocking 
tools are not used for the second and third 
prisru surfaces, is that two* errors in the 
45-degree angle would add up to make an 

40 error in the 90-degree angle which is the 
critical one. 

So far as we are aware, the method 
according to the present invention of 
manufacturing Porro prisms is radically 

45 different from that commonly practiced. 
In the first place, it is the usual practice 
in the anufaeture of Porro prisms to grind 
and polish the two short sides first and 
hypotenuse last, primarily - because the 

50 hypotenuse offers the greatset supporting 
surface; and with hand polishing opera- 
tions and inadequate blocking means 
heretofore used, it was necessary to grind 
and polish the surfaces in the order per- 

55 mittmg the hypotenuse surface to be used 
to control the pyramid error and two of 
the three angles of the prism. In this 
manner the 45° angles are the one con- 
trolled rather than the 90° angle as de- 

60 sired. By virtue of the means according 
to the present invention for kinematically 
locating and supporting prisms in a block- 
ing tool, the prism can be accurately 
positioned to generate any surface in a 

65 given angular relation to a previously 



finished surface, the latter surface con- 
trolling the? angular relationship of the 
two during the blocking operation. The 
present invention greatly speeds up the 
manufacture of prisrns because the re- 70 
peated testing of ,the angle being* gener- 
ated is eliminated. 

The manufacture of a right-angle prism 
which is to be used to give one total re- 
flection from the hypotenuse will now be 75 
considered. If such a prism is to be rotat- 
able to swing a light beam at various 
angles and if the direction of the beam 
i-s to be measured from the rotation of the 
prisrn, it is important that the two 45- 80 
degree angles be equal to each other. 
Errors in the 90-degree angle are of little 
or no importance. Pyramid error is 
usually important in this use of a right- 
angle prism. 8& 

Therefore, in order to manufacture a 
right-angle prism for this use the prism 
should be blocked in a 90-degree blocking 
groove for the generation of the hypo- 
tenuse surface, as set forth above in con- 90 
neetion with the manufacture of the 
Porro prism. The second and third 45- 
degree blocks, however, should both have 
the two locating bars 14 on the 45-degree 
wall of the V groove so that the previously 95 
finished hypotenuse surface will control 
the generation of the two 45-degree angles 
oi the prism, and the pyramid error will 
be controlled with reference to a 45-degree 
edge as is desired. In fact, it is desirable 100 
to use the same 45-degree blocking tool 
for the generation of the two transmission 
surfaces of this type of prism, and the 
prism should even be supported in the 
same identical groove for second and 105 
third side blocking. To accomplish this 
it is merely necessary to turn the prisin, 
or stick or prisms, end for end in the 
blocking groocve. Thus, if the 45-degree 
angle is in error ir* a groove, it will mean HO 
that both 45-degree angles of a prism 
made in that groove will be in error by 
the same amount, and, therefore, the prism 
will perform perfectly. Of course, for _ 
bothl thie second and third surfaces the 11° 
plane of grinding should be parallel to 
the top of the block. 

In file Dove prism the light strikes one 
sides of the prism at 45° and is refracted 
toward the hypotenuse. The hypotenuse 1*0 
totally reflects the light to the third side 
where it is refracted and leaves at 45° to 
that side. The deviation is usually zero 
but may be varied by tipping the prism, 
and the image is inverted. One applica- 1*5 
tion of such a prism is in a panoramic 
sight Ho keep the image right side up. 
The prism can be tilted to adjust the 
deviation to zero in oue direction, but the 
deviation in the other direction is a func- 130 
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tioii of pyramid angle and cannot be cor- 
rected in mounting-. In this case, there- 
fore,, the only angle of any importance is 
pyramid angle. Therefore, Dove prisms 
5 siionid be kineniaticaiiy blocked in a 4-5- 
degree block 'for the generation of the last 
transmission surface, the hypotenuse and 
first transmission surfaces being* pz»e- 
viously finished in the order set forth 
10 above by being blocked in 90-degree and 
45-degree blocks respectively. Careful 
attention should also be given to having 
the finished 4d-degree reference edge sup- 
ported parallel to the top of the block and 
15 to grinding the last transmission surfaces 
parallel to the top of the block. Fig. 7 
shows the manner in which the Dove prism 
should be blocked for generation of the 
last transmission surface. Illustrations 
20 of the manner of blocking the prism lor 
the generation of the hypotenuse and first 
transmission surface of me Dov* prism in 
that order have not been shown, for the 
reason that they will be substantially the 
25 same as the hrst and second blocking 
means for the 45" — 90" prism previously 
described. 

The method and apparatus according to 
the invention is also adapted for grinoing 
30 and polishing the surfaces of more com- 
plicated prisms in order to control a given 
angle which may be critical. By way of 
example, the application of the invention 
to the finishing of the transmission sur- 
35 faces of a roof prism will now be con- 
sidered with reference to Figs. 8, 9, and 
10, Pig. 8 being a- side view of the prism, 
Pig. 9 being a plan view of the prism look- 
ing down on the transmission surface 
40 shown horizontally in Pig. 8, and Pig. 10 
being a perspective view of the prism. 
With this prism, the light enters one 
transmission surface T l9 strikes the first 
roof surface and is reflected thereby to 
45 the second roof surface B, 2 which in turn 
reflects it towards the second transmission 
surface T z from which it emerges, sill as 
indicated by the ray diagrams shown in 
Pigs. 8 and 9. A specific problem is to 
60 generate the transmission surfaces T 1 and 
X a perpendicular to the piano-parallel 
ground sides S x and S« of the prism as 
well as to maintain a 90-degree angle be- 
tween the two transmission surfaces. 
55 According to the present invention, a 
set of blocking tools for this type of prism 
may take the form shown in IFiga. 11, 12, 
14, and 15, according to which a blocking 
tool adapted to accommodate a plurality 
60 of roof prisms at one time comprises a 
block 20 the top surface 21 of which is 
provided with one or more V grooves 22 
in each of which is mounted a saw-tooth 
bar 23 of the form shown in Pi<r. 13. Tin* 
65 bar 23 has :i plaup bottom -airfare 24 »Ui| 



the top surface is provided with a 
plurality of similar notches 2-3 spaced 
longitudinally thereof in each of which 
a roof prism is seated. Each notch 25 in- 
cludes two inclined walls 20* and 27 7C 
adapted to accommodate the roof sur- 
faces of the prisin. TLese inclined walls 
26 and 27 join vertical walls 28, 2*J which 
are substantially parallel to the piano- 
parallel sides S A and S.. of the prism when 75 
the latter is seated in the notch. As sho wa- 
in Pigs. 11, 12, 13 and 14, the bar 23 is 
located in the V groove ^vit-h the bottom 
surface 24 engaging the inclined wall of 
the groove. Consequently, the vertex 30 80 
of each saw-tooth or notch 25 is inclined 
parallel to the inclined wall of the V 
gi oo ve. By this arrangement of jjarts, 
each notch in the bar 23 in combination 
with the vertical wall ~VF of the V groove 85 
forms a recess into which a roof prism 
may be seated with one of its transmission 
surfaces exposed above the top surface of 
the block for grinding* and polishing, see 
Pig-s. 12 and 15. 90 

According to the present invention two 
blocking tools are each provided with 
kinematic locating and supporting means 
for the roof prism in the recesses so that 
the transmission surfaces can be ground 95 
in perpendicular relation to the plano- 
2>arallel side walls of the piism and at a 
true 90-degree angle with respect to each 
other. One tool is provided for grinding 
and polishing* one transmission face, ami 100 
the other tool for the other transmission 
face. The tool for blocking the prism 
for grinding* the first transmission sur- 
face, is illustrated in Pigs. 11 and 12, 
according to which one vertical side wall 105 
28 of the notch 25 is provided with a pair 
of spaced supporting bars 41 the surfaces 
of which are machined to define a plane 
perpendicular to the top of the block. 
These bars are adapted to engage the 110 
piano-parallel side wall S x of the prism 
when it is seated in the recess and there- 
by to control the angular relation between 
the grinding plane and this surface. The 
vertical wall of the Y groove 22 opposite 115 
each recess is provided with a single bar 
support 32 for engaging one of the rough 
moulded titm emission surface of tlie 
prism, and the inclined wall 27 of the 
recess is provided with a supporting 120 
member 33 of limited area which iron- 
stitutes a point support for one of the roof 
surfaces of the prism. Accordingly wLcu 
the prism is placed in the recess with one 
of the transmission surfaces exposed 125 
above the top of the block and a down- 
ward pressure is applied thereto, co- 
operation between the >ingle point sup- 
port and the -iunlc bar mi p part, will 
CO use the prNui in ln» locofi-d in tlie rw*< 130 
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with, its piano-parallel ground side in 
proper engagement with the double bur 
support, whereby the same will be 
accurately located in a plane perpen- 
5 dicular to the grinding plane. Therefore, 
the double bar sxipport, the single bar sup- 
port and the single point support in 
combination constitute a kinematic 
pyramidal locating means for the prism. 

10 The prism is thus located in a desired 
position of orientation by engaging three 
sides thereof by means which constitute 
a plane support for the one side which is 
to control the orientation of the prism, a 

15 line support for another side of the prism 
and a point support for a third side. The 
line and point supports allow for, and 
cause, an adjustment of the prism neces- 
sary to position the controlling side 

20 properly against the plane-defining sup- 
port, and there after cooperate with the 
plane-defining support to securely hold 
the prism in the desired position of 
orientation. In grinding and polishing 

25 the second transmission surface of the 
prism, the prime consideration is to 
generate a true 90-degree angle between 
the two transmission surfaces. To effect 
this, a second blocking tool shown in 

30 Pigs. 14 and 15 is used. This blocking 
tool differs from the blocking tool de- 
scribed with reference to Eigs. 11 — 12 
only in the position of the supporting sur- 
faces for the respective sides of the prism. 

35 In this second tool the plane-defining 
supports of the kinematic locating means 
engage the previously finished trans- 
mission face of the prism because this is 
the surface that is to control the 90- 

40 degree angle. Accordingly, a pair of 
horizontal spaced bars 31 l are provided 
on the vertical wall W of the V groove 
to engage and locate the transmission sur- 
face, previously finished in the first block, 

45 the single supporting baT 32 l is located on 
the vertical wall 28 1 of the recess, and a 
supporting member 33 1 of limited area is 
provided on the inclined wall of the re T 
cess which is opposite to the vertical side 

50 having the single bar support. The three 
supporting means constitute a kinematic 
pyramidal locating means as before, but 
the previously finished transmission sur- 
face of the prism controls the orientation 

55 of the prism instead of the piano-parallel 
side. It is important that the resultant 
force on the surface being finished falls 
between the points of support for the 
three surfaces of the prism rather than 

80 outside of them, otherwise, the locating 
means may be kinematically unstable. 

Troin the above description it will be 
appreciated that the present invention 
makes it xJ nss ihle to control the orient;* - 

65 tion of the prism so that the grinding of 



any surface can be accurately controlled 
with rsepect to another surface, and en- 
sures that the prism is held in a desired 
position of orientation. The improved 
blocking tool also speeds up the nianuf ac- 70 
ture of optical prisms in that it eliminates 
the necessity of repeatedly checking the 
angles of the prism throughout the 
finishing operation in order to be sure 
when they are correct. In addition, by 75 
use of such a blocking tool, pressure on 
the prism surfaces can be removed from 
the weak parts, viz. the corners, and the 
waste due to chipped corners, which is 
prevalent with present px-actice where the 80 
prisms are over-rigidly supported when 
blocked, is eliminated. The kinematic 
locating and supporting means, because 
of its ability to control accurately the 
orientation of a prism relatively to the 86 
grinding and polishing' plan'e and with 
reference to a given surface of the prism, 
is a commercially practicable means by 
which the critical angle of a prism, as 
determined by its function, can be 90 
accurately controlled. The present in- 
vention is not limited to use with the 
specific types of prisms hereinbefore de- 
scribed but can be adapted to any type 
of J>risni which might be encountered. 95 

Jiaving now particularly described and 
ascertained the nature of our said inven- 
tion and in what manner the same is to 
be performed, we declare that what we 
claim is : — 100 

1. A blocking tool for prisms compris- 
ing; a block having a top surface provided 
with a recess of suitable configuration to 
receive a prism a surface of which is to 

be ground and polished, and means in 105 
said recess adapted to engage two opposed 
surfaces of the prism when the same is 
seated in said recess to kinematically 
locate and support the prism with the 
surface thereof to be worked extending 110 
above the top surface of the block. 

2. A blocking tool according to claim 
1, in which the kinematic locating and 
supporting means for the prism includes 

a first positioning means for engaging a 115 
given surface of the prism so as to locate 
and support said surface in a given plane 
relative to the top surface of the block, 
and a second positioning means for en- 
gaging an opposed surface of the prism in 120 
such a manner that a force resulting from 
a downward pressure on the prism will 
force the given surface of the prism into 
accurate contact with said first position- 
ing means and will allow for a relative 125 
pivotal movement between said opposed 
surface and its positioning means to en- 
sure the given surface of the prism 
properly engaging the positioning menus 
therefor. 130 
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o. A blocking' tool according to claim 
1, in which the kinematic locating* and 
supporting: means for tlie prism includes 
a plurality of spaced supports adapted to 
5 engage a given surface of tke prism to 
locate and support tlie sanie in a given 
plane relative to tlie top surface of tke 
block, and a plurality of supports for 
engaging an opposed surface of tke prism 

10 in a line parallel to tke plane defined by- 
said first mentioned supports, eack group 
of supports being so located relatively to 
one anotker that a resultant downward 
force on tke prism -will fall between thenu 

15 4. A blocking tool according to claim 
1, in which tke kinematic locating and 
supporting means for tke prism includes 
a pair of elongated bar supports in spaced 
relation adapted to engage a given surface 

20 of tke prism to locate and support tke 
same in a given plane relative to tke top 
surface of tke block, and a single 
elongated bar supports substantially 
parallel to tke plane denned by said two 

25 first mentioned bar supports for engaging 
an opposed surface of tke prism in a. line, 
tke supports for tke respective prism sur- 
faces being so located relatively to one 
anotker tkat a resultant downward force 

30 on tke prism will fall between them. 

5. A blocking tool for prisms compris- 
ing a block kaving a top surface provided 
with a V-groove to receive a prism a sur- 
face of wkick is to be ground and 

35 polished, spaced locating and supporting 
surfaces extending from one surface of 
said V-groove and adapted to engage a 
given surface of a prism seated In said 
groove and locate said susrface in a given 

40 plane relative to tke top of said block, a 
locating and supporting surface extend- 
ing from tke otker surface of said groove 
and adapted to engage an adjacent sur- 
face of tke prism in a line contact sub- 

45 stantially parallel to tke vertex of tke 
groove, said supporting surfaces in com- 
bination constituting- a kinematic locat- 
ing and supporting means for tke prism 
by virtue of wkick tke given surface of 

50 tke prism is adapted to be accurately posi- 
tioned against said supporting surfaces 
therefor by a resultant downward pres- 
sure on tke prism. 

6. A blocking tool for prisms according 
55 to claim 5 wherein tke spaced locating 

surfaces comprise a pair of elong-ated bar 
supports extending from one surface of 
tke V-groove and extending lengthwise 
of, and being* substantially parallel to tke 

60 vertex of tke groove and adapted to en- 
gage a given surface of tke prism to 
locate and support tke same in a given 
plane relative to tke top surf are of the 
block, and tin* locating surface extending 

65 from tke otker surface of tke groove com- 



prises a single elong-ated bar support ex- 
tending' in substantially parallel relation 
to tke otker bar supports and adapted to 
kave line contact witk an opposed surface 
o!: tke prism. 70 

7. A bloc king tool for tke use in grind- 
ing* and polishing* a transmission surface 
of a roof prism and comprising a block 
kaving its top surface provided witk u 
recess of suitable configuration to receive 75 
said xnisin oriented so tkat the trans- 
mission surface thereof to be worked is 
substantially parallel to and extends 
above said top surface of the block, a 
plurality of spaced supports extending 80 
from one wall of the recess adapted to 
engage the other transmission face of the 
prism and locate it accurately in a plane 
at right angles to the top surface of the 
block, an elongated support, extending 85 
from another wall of said recess and 
adapted to engage one of the piano-side 
walls of the prism in a line substantially 
parallel to the plane denned by said first 
mentioned spaced supports, and a sup- 90 
porting post extending from a third wall 
of said recess at an angle to tke vertical 
and inclined towards the plane and line 
of support provided by said aforemen- 
tioned supporting means, the end of said 95 
post adapted to engage the roof surface of 
said prism opposed to the plane side wall 
mentioned, said supporting means for the 
three surfaces of the prism in combina- 
tion providing a kinematic locuting and 100 
supporting' means for the prism by virtue 
of which said second transmission surface 
is accurately moved into, and held in, 
engagement with the spaced supports 
therefor by a resultant downward pres- 105 
sure on the transmission surface of the 
prism to be ground and polished.- 

S. A set of blocking tools to be used in 
grinding and polishing- the three surfaces 
of a Porro prism so as to accurately con- 110 
trol the 90° angle and overcome pyramid 
error and comprising in combination a 
first blocking tool provided with a 90° 
V-groove in its top surface with the walls 
of the groove each inclined at 4o° to the 115 
top surface of the block to receive tke 
prism for working the hypotenuse face 
thereof, a plurality of spaced supports 
extending from one wall of the groove and 
adapted to engage and locate one reflect- 120 
ing surface of the prism in a plane at 
45 3 to the top surface of the block, an 
elongated bar support extending from the 
other wall of said groove and adapted to 
engage the other reflecting surface of the 125 
prism in a line substantially parallel to 
the vertex of the groove, said supporting 
means for the two reflecting surfaces con- 
stituting a kinematic locating* and sup- 
porting means to accurately support the 130 
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prism for tke working of tke kypotenuse 
face of tke prism a second blocking* tool 
provided with a 45° V-groove in its top 
surface into wkick tke prism is to be 
5 seated for working the first reflecting sur- 
face, one wall of said groove extending at 
yu° to tke top surface of tke block, a 
plurality of spaced supports extending 
from tke inclined wall of said groove and 
. 10 adapted to engage and locate tke pre- 
viously polished hypotenuse face in a 
plane; at 45° to tke top surface- of tke 
block, an elongated bur support extending* 
from tke vertical wall of said groove and 
15 adapted to engage tke second reflecting 
surface of tke prism in a line substantially 
parallel to tke vertex of tke groove, said 
supporting means for tke kypotenuse and 
second reflecting surface constituting a 
20 kinematic locating and supporting means 
to accurately support tke prism for tke 
working of tke first reflection surface witk 
regard to tke i>reviously finisked kypo- 
tenuse surface; and a tkird blocking tool 
25 provided witk a 45° V-groove in its top 
surface in which tke prisni is to be seated 
for finisking tke second reflecting surface, 
one wall of said groove extending at 90 * 
to tke top surface of tke block, a plurality 
30 of .spaced supports extending from tke 
vertical wall of said groove and adapted 
to engage and locate the previously 
finished reflecting surface in a plane at 
!)0° to tke top surface of tke block, an 
35 elongated bar support -extending from 
tke 4-")° wall of tke groove and adapted 
to engage tke finisked hypotenuse surface 
in a line substantially parallel to tke ver- 
tex of tke groove, said supporting- means 
40 fur tke finished reflecting surface and tke 
hypotenuse constituting a kine matic 
locating and supporting means to 
accurately support tke prism for finisk- 
ing- tke second reflecting surface witk 
45 regard to the previously finished reflecting 
surface, whereby the [)0 e angle and 
pyramid error of the prism are accurately 
controlled. 

1>. A set oF blocking tools to be used in 
50 grinding and polishing tke tkree surfaces 
of a right angle prism to be used with one 
total reflection front the hypotenuse so as 
to accurately control the two 43° angles 
and overcome pyramid error, and com- 
55 prising a first blocking tool provided with 
«U)° V-groove in its top surface and the 
walls of which are each inclined at 45° to 
tke top surface of the block to receive tke 
prism for working tke kypotenuse face 
60 thereof, a plurality of spaced supports 
extending from one wall of tke groove and 
adapted to eugage and locate one trans- 
mission surface of tke prism in a plane at 
4o° to tke top surface of tke block, an 
65 elongated bur support extending from tke 



otker wall of said groove and adapted to 
engage tke otker transmission face of the 
prisni rn a- line substantially parallel to 
tke vertex of tke groove, said supporting 
means for tke two transmission surfaces 70 
constituting a kinematic locating and 
supporting means to accurately support 
tke prism for tke working of tke hypo- 
tenuse face, a-nd a second blocking tool 
provided with a 45° V-groove in its top 75 
surface into which tke prism is to be 
seated for working tke two transmission 
faces in turn, one wall of said groove 
extending at 90° to tke top surface of tke 
block, a plurality of spaced supports 80 
extending from tke inclined wall of said 
groove and adapted to engage and locate 
tke previously finisked kypotenuse face 
a plane at 45° to tke top surface of tke 
block, and an elongated bar support 85 
extending from tke vertical wall of said 
groove and adapted to engage tke trans- 
mission surface not being worked in a line 
substantially parallel to tke vertex of tke 
groove, said supporting means for tke 90 
kypotenuse and one transmission surface 
constituting: a kinematic locating and 
supj)orting means to accurately support 
tke prism for tke working of tke two 
transmission surfaces witk respect to tke 95 
previously finisked kypotenuse surface, 
wkereby tke two 45° angles and tke 
pyramid error of the prism are accurately 
controlled. 

10. Tke metkod of grinding and polisk- 100 
nig the surfaces of a prism in order to 
accurately - control tke angle tkereof 
wkick is critical witk respect to its in- 
tended use and comprising tke steps of 
kinematically locating and supporting 105 
tke prism in a blocking recess of suitable 
configuration witk one surface tkereof 
constituting a side of tke critical angle 
exposed for grinding and polisking said 
surface, tken again kinematically locating 110 
aim supporting said prism in a blocking 
recess of suitable configuration witk the 
otker surface tkereof constituting tke 
otker side of tke critical angle exposed for 
grinding and polisking so tkat said pre- 115 
vKKisly finisked surface of said prism 
controls tke location of said prism in said 
recess witk respect to tke grinding and 
polishing- said last mentioned surface. 

11. Ike metkod of grinding ima poli^, ^20 
ing tke surfaces of a Porro prism in order 

to accurately control the 90° angle and 
fclie pyramid angle tkereof and compris- 
ing the steps of grinding and polisking 
the kypotenuse surface tkereof, kine- 125 
matically locating* and supporting tke 
prism in a 45° blocking groove so that one 
of the transmission snxf aces is exposed for 
grmding and polisking and tke pre- 
viously finisked kypotenuse controls tke 130 
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position of -said surface relative In the 
grinding and polishing plane, grinding 
and polishing- said tra nsi nission .-surf a re, 
removing Uie prism from said blocking 
5 groove, kinemuticuil y locating and 
suppo-rtiug tile prism in a second 45* 
blocking- groove so that the second trans- 
mission surface is exposed for grinding 
and polishing and the previously finished 

10 transmission surface controls the position 
of said second transmission surface rela- 
tive to the grinding* and polishing pi air* 
and locates stud plane grinding and 
polishing at 90° to itself, and grinding 

15 and polishing said second transmission 
surface. 

12. The method of grinding ami polish- 
ing the surfaces of u 45*— S>0 e pri<in m 
order to control the 45° angles and the 
20 pvramid angle thereof and comprising 
the steps of" grinding and polishing the 
hvpotenuse surface thereof, kineinatir- 
allv locating and supporting the prism ill 
a 45° blocking groove, one ^vall of v/iiicb 
35 is vertical with respect to the grinding 
and polishing plane, so that one of the 
refiectiiur surfaces is exposed for grinding 
and polishing and the previously finished 
hvpotenuse face controls the position oi 
30 said surface relative to the grinding and 
polishing plane, grinding and polishing 
said reflecting surface, turning said prism 
end for end hi said groove and again 
kineniaticallv locating and supporting 
35 the prism so that the other reflecting sur- 
face is exposed for grinding and poli^ii- 
iinr and the previously finished hypo- 
tenuse surface controls the position «if saiu 
surface relative to the grinding and 
40 polishing plane, and grinding and polic- 
ing said second reflecting surface. 

13. The method of grinding and polish- 
ing the surfaces of a 45°— LH1* pn-m m 
order to control the 4-5° angles and the 
45 pyramid angle thereof and comprising 
the steps of grinding and polishing toe 
hypotenuse surface thereof, kmeniaticaiJ y 
locating and supporting the pnsns ll \ j 1 
45° blocking groove, one wall <u which 
50 is vertical with respect to the grinding 
and polishing plane and the other wait ox 
which is inclined at 45° to said plane, so 



that one ot the reflecting »urlace> is 
exposed for grinding and polishing ami 
the previously finished hypotenuse face 00 
controls the position of said surface rela- 
tive to the grinding idid polishing plane, 
grinding and polishing said reflecting 
surfaced removing the prism from s:.u 
groove, and Idnematirally locating and 60 
supporting the same m a sewnd groove 
similar to the first so that the other 
reflecting surface is exposed for grinding 
and polishing, and the i>reviousIy finished 
hypotenuse surface controls the position 6D 
of said surface relative to the grinding 
and polishing plane, and grinding ami 
poltohinir said second reflecting surface. 

14. The method of grinding and polish- 
ing the two transmission ami reflecting 70 
surface* of a Dove prism in order t« over- 
come pyramid error and comprising the 
steps of 'grinding and polishing the reflect- 
ing surface thereof, lunemati«-aliy locat- 
ing and supporting the prism in a 4o" 75 
blocking groove, one wall of which i> per- 
pendicular to the grinding plane and the 
other wall of which is inclined at 4o to 
said plane, so that one of the transmission 
surface* is exposed for grinding and 80 
polishing and the previously finished 
reflecting surface is located m a plane at 
45* to said plane, grinding and polishing 
said ti-amsmission siufare, removing the 
prism from said groove, kiuematica II y 8o 
locating and supporting the prism in a 
similar" groove so that the other trans- 
mission surface is exposed for grinding 
and polishing- and the previously finished 
reflecting: surface is again bicuted in a 91) 
F)lane at"45* to said grinding and polish- 
ing plane and the edge between the 
finished reflecting and transmission sur- 
faces is located parallel to said plane, and 
grinding and polishing said secoml trans- 95 
mission surface. . . 

15. A set of optical prism blocking tool- 
ronstructed and adapted for use substau- 
tiallv as hereinbefore described with refer- 
enee to Fig<. 4— fi or Pigs. 11— lo of the 101 
accompanying drawings. 

Dated this 3rd day of duly Ii>44. 
KArMOSi) E. CROVTTIIEK, 
Acting for the Applicants. 
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